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Auditory brainstem calculates horizontal direction (azi-
muth) of sound from the ITD (interaural time delay).
Jeffress proposed in 1948 that sound source azimuth is
computed by a neural circuit consisting of an array of
delay lines [1]. This is the case in birds, but probably
not in mammals [2]. We studied how the ITD-s (shorter
than typical action potential duration) are processed
within a stochastic model of the MSO (medial superior
olive), mammalian azimuth decoder circuit [3]. The
MSO circuit makes use of its intrinsic noise, yet spike
timing precision in the circuit is essential. Therefore a
classification of dynamical observables is needed. Most
of them can be described as random variables. Introdu-
cing noisy, from trial to trial non-repetitive stimulation
in binaural cochlear implants sometimes leads to a bet-
ter performance [4]. Part of it can be attributed to sto-
chastic processing.
We present our current results as a case study show-
ing multitude of roles of (random versus deterministic)
spike timing in a neural circuit. In particular, either phe-
nomenological (excitatory-excitatory and excitatory-inhi-
bitory units), or electrophysiological (excitatory and
inhibitory synapses) classification of individual elements
of the circuit might be abstracted in an explanation
stressing the neural computation in the circuit. We
study various parameters of the MSO model and their
influence on the output of the model. Finally we evalu-
ate the performance of the model using the concept of
ideal observer.
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